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Low carbohydrate-high protein diets
Short term benefits of weight loss seem outweighed by longer term cardiovascular harms
$QQD )ORHJHO nutritional epidemiologist  7RELDV 3LVFKRQ professor 
'HSDUWPHQW RI (SLGHPLRORJ\ *HUPDQ ,QVWLWXWH RI +XPDQ 1XWULWLRQ 3RWVGDP5HKEUXHFNH  1XWKHWDO *HUPDQ\ 0ROHFXODU (SLGHPLRORJ\
*URXS 0D[ 'HOEU¾FN &HQWHU IRU 0ROHFXODU 0HGLFLQH %HUOLQ%XFK %HUOLQ *HUPDQ\
/RZ FDUERK\GUDWHKLJK SURWHLQ GLHWV DQG WKHLU FRPELQDWLRQV
VXFK DV WKH $WNLQV GLHW KDYH EHFRPH SRSXODU ZRUOGZLGH DQG
DUH IUHTXHQWO\ DGRSWHG IRU ZHLJKW FRQWURO E\ OD\ SHRSOH 7KHVH
GLHWV KDYH DOVR EHHQ VXJJHVWHG WR KDYH KHDOWK EHQHILWV RYHU ORZ
IDW GLHWV PDLQO\ RQ WKH EDVLV RI UHVXOWV IURP VKRUW WHUP
LQWHUYHQWLRQ VWXGLHV 7KHVH EHQHILWV LQFOXGH UHGXFWLRQV LQ SODVPD
WULJO\FHULGH JO\FDWHG KDHPRJORELQ DQG LQVXOLQ FRQFHQWUDWLRQV
DV ZHOO DV LQ V\VWROLF EORRG SUHVVXUH ZLWK FRQVHTXHQW
LPSURYHPHQWV LQ FRQGLWLRQV VXFK DV W\SH  GLDEHWHV DQG
QRQDOFRKROLF VWHDWRKHSDWLWLV +RZHYHU WKH ORQJ WHUP KHDOWK
HIIHFWV RI ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV DUH XQFOHDU
SDUWLFXODUO\ DV DGKHUHQFH WR WKHP KDV EHHQ DVVRFLDWHG ZLWK
KLJKHU PRUWDOLW\ IURP FDUGLRYDVFXODU GLVHDVHV LQ SURVSHFWLYH
FRKRUW VWXGLHV 7KHVH FRQIOLFWLQJ UHVXOWV KDYH IRVWHUHG D GHEDWH
RYHU WKH EHQHILWV DQG ULVNV RI VXFK GLHWV
,Q WKH OLQNHG DUWLFOH GRLEPMH /DJLRX DQG
FROOHDJXHV LQYHVWLJDWHG WKH DVVRFLDWLRQ EHWZHHQ DGKHUHQFH WR
ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV DQG WKH LQFLGHQFH RI
FDUGLRYDVFXODU GLVHDVH LQ D SURVSHFWLYH FRKRUW RI WKLQ!
6ZHGLVK ZRPHQ IROORZHG IRU DQ DYHUDJH RI  \HDUV 7KH\
ORRNHG IRU D GLDJQRVLV RI LQFLGHQW FDUGLRYDVFXODU GLVHDVH
LQFOXGLQJ LVFKDHPLF KHDUW GLVHDVH LVFKDHPLF RU KDHPRUUKDJLF
VWURNH VXEDUDFKQRLG KDHPRUUKDJH RU SHULSKHUDO DUWHULDO GLVHDVH
7KH ZRPHQࣕV KDELWXDO GLHW ZDV DVVHVVHG E\ XVH RI IRRG
IUHTXHQF\ TXHVWLRQQDLUHV DW EDVHOLQH DQG SDUWLFLSDQWV ZHUH
JURXSHG DFFRUGLQJ WR WKH PDFURQXWULHQW FRPSRVLWLRQ RI WKHLU
GLHWV LQWR WHQWKV RI ORZ FDUERK\GUDWH KLJK SURWHLQ DQG ORZ
FDUERK\GUDWH SOXV KLJK SURWHLQ LQWDNH 6WURQJHU DGKHUHQFH WR
DQ\ RI WKHVH GLHWDU\ SDWWHUQV ZDV FRQVLVWHQWO\ DVVRFLDWHG ZLWK
D KLJKHU LQFLGHQFH RI FDUGLRYDVFXODU GLVHDVH LQ D GRVHUHVSRQVH
PDQQHU DQG LQGHSHQGHQWO\ RI FRPPRQ ULVN IDFWRUV ,Q SDUWLFXODU
ZRPHQ KDG D  KLJKHU LQFLGHQFH RI FDUGLRYDVFXODU GLVHDVH IRU
HDFK WHQWK RI DQ LQFUHDVH LQ WKH ORZ FDUERK\GUDWHKLJK SURWHLQ
VFRUH \LHOGLQJ D  KLJKHU LQFLGHQFH DPRQJ ZRPHQ LQ WKH
KLJKHVW FDWHJRULHV RI ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV
FRPSDUHG ZLWK WKH ORZHVW
,Q WKH FRQWH[W RI SUHYLRXV VWXGLHV /DJLRX DQG FROOHDJXHV
SURYLGH IXUWKHU HYLGHQFH WKDW FKDOOHQJHV WKH VDIHW\ RI ORQJ WHUP
DGKHUHQFH WR ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV $OWKRXJK
WKHVH UHVXOWV DUH EDVHG RQ DQ REVHUYDWLRQDO VWXG\ WKHLU ELRORJLFDO
SODXVLELOLW\ VHHPV VHOI HYLGHQW $ ORZ FDUERK\GUDWH GLHW LPSOLHV
ORZ FRQVXPSWLRQ RI ZKROHJUDLQ IRRGV IUXLWV DQG VWDUFK\
YHJHWDEOHV DQG FRQVHTXHQWO\ UHGXFHG LQWDNH RI ILEUH YLWDPLQV
DQG PLQHUDOV $ KLJK SURWHLQ GLHW PD\ LQGLFDWH KLJKHU LQWDNH RI
UHG DQG SURFHVVHG PHDW DQG WKXV KLJKHU LQWDNH RI LURQ
FKROHVWHURO DQG VDWXUDWHG IDW 7KHVH VLQJOH IDFWRUV KDYH
SUHYLRXVO\ EHHQ OLQNHG WR D KLJKHU ULVN RI PDMRU FKURQLF GLVHDVHV
LQFOXGLQJ FDUGLRYDVFXODU GLVHDVH LQ REVHUYDWLRQDO VWXGLHV VR
LW LV QRW VXUSULVLQJ WKDW WKLV FRPELQDWLRQ RI ULVN IDFWRUV LV OLQNHG
WR D KLJKHU LQFLGHQFH RI GLVHDVH DQG PRUWDOLW\
$V D FRQVHTXHQFH ORQJ WHUP DGKHUHQFH WR ORZ FDUERK\GUDWHKLJK
SURWHLQ GLHWV ZRXOG UHTXLUH FDUHIXO IRRG FKRLFHV VXFK DV
LQFUHDVHG FRQVXPSWLRQ RI SURWHLQV IURP YHJHWDEOHV DQG FDXWLRXV
PRQLWRULQJ RI VDWXUDWHG YHUVXV XQVDWXUDWHG IDW LQWDNH WR DYRLG
XQIDYRXUDEOH HDWLQJ SDWWHUQV 7KLV SUREOHP EHFRPHV HYHQ PRUH
FKDOOHQJLQJ FRQVLGHULQJ WKDW WKHVH W\SHV RI GLHWV DUH PDLQO\
WDUJHWHG DW RYHUZHLJKW DQG REHVH SHRSOH ZKRVH GLHWV WHQG WR
EH RI ORZHU TXDOLW\ ,Q DGGLWLRQ WKH KLJKHU LQFLGHQFH RI
FDUGLRYDVFXODU GLVHDVH LQ SHRSOH IROORZLQJ ORZ
FDUERK\GUDWHKLJK SURWHLQ GLHWV ZDV VHHQ FRQVLVWHQWO\ DFURVV
GLIIHUHQW SURWHLQ VRXUFHV DQG ZKHQ DGMXVWHG IRU IDW TXDOLW\ 7KLV
IXUWKHU KLJKOLJKWV WKH UROH RI RWKHU IDFWRUV QRW DGMXVWHG IRU E\
WKH DXWKRUV VXFK DV LQWDNH RI IUXLWV YHJHWDEOHV DQG ILEUH DQG
LOOXVWUDWHV WKH FRPSOH[LW\ RI WKHVH XQIDYRXUDEOH HDWLQJ SDWWHUQV
WKDW PD\ UHVXOW IURP VXFK GLHWV
$ PXOWLQDWLRQDO UDQGRPLVHG FRQWUROOHG WULDO UHFHQWO\ IRXQG WKDW
DGKHUHQFH WR D KLJK SURWHLQ GLHW UHGXFHG ERG\ ZHLJKW EXW GLG
QRW LPSURYH LQWHUPHGLDU\ FDUGLRYDVFXODU SKHQRW\SHV  ,Q WKH
VDPH VWXG\ DGKHUHQFH WR D ORZ JO\FDHPLF LQGH[ DQG ORZ SURWHLQ
GLHW LPSURYHG FDUGLRYDVFXODU GLVHDVH ULVN PDUNHUV LQ DGGLWLRQ
WR UHGXFLQJ ERG\ ZHLJKW ,Q WKLV FRQWH[W /DJLRX DQG FROOHDJXHVࣕ
VWXG\ PD\ ULQJ WKH EHOO IRU D QHZ URXQG LQ WKH VFLHQWLILF GHEDWH
RQ WKH XVHIXOQHVV RI ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV
'HVSLWH WKH SRSXODULW\ RI WKHVH GLHWV FOLQLFLDQV VKRXOG SUREDEO\
DGYLVH DJDLQVW WKHLU XVH IRU ORQJ WHUP FRQWURO RI ERG\ ZHLJKW
7KH (XURSHDQ 6RFLHW\ RI &DUGLRORJ\ UHFRPPHQGV KLJK LQWDNHV
RI IUXLWV YHJHWDEOHV DQG ZKROHJUDLQ SURGXFWV DQG UHGXFHG IDW
LQWDNH D SDWWHUQ XQOLNHO\ WR ILW ORZ FDUERK\GUDWHKLJK SURWHLQ
GLHWV (YHQ LQ WKH KLJKHVW FDWHJRULHV RI ORZ FDUERK\GUDWHKLJK
SURWHLQ GLHW WKH ZRPHQ LQ WKH FXUUHQW VWXG\ GLG QRW \HW UHDFK
anna.floegel@dife.de
For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
BMJ H GRL EPMH 3XEOLVKHG  -XQH  3DJH  RI 
(GLWRULDOV
EDITORIALS
WKH ORZ FDUERK\GUDWH DQG KLJK SURWHLQ FRQWHQW UHFRPPHQGHG
E\ FRPPHUFLDO GLHWV &RQVLGHULQJ WKH REVHUYHG GRVHUHVSRQVH
UHODWLRQ ZH PD\ DVVXPH WKDW DQ HYHQ KLJKHU LQFLGHQFH RI
FDUGLRYDVFXODU GLVHDVH ZRXOG EH DVVRFLDWHG ZLWK IXOO DGKHUHQFH
WR FRPPHUFLDO GLHWV
7KH GLVFUHSDQF\ EHWZHHQ FRQFOXVLRQV GHULYHG IURP VKRUW WHUP
LQWHUYHQWLRQ WULDOV DQG WKRVH IURP ORQJ WHUP VXUYLYDO VWXGLHV
QHHGV WR EH UHVROYHG EHIRUH ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV
FDQ VDIHO\ EH UHFRPPHQGHG WR SDWLHQWV %XW LQ WKH PHDQWLPH
WKH VKRUW WHUP EHQHILWV RI ORZ FDUERK\GUDWHKLJK SURWHLQ GLHWV
IRU ZHLJKW ORVV WKDW KDYH PDGH WKHVH GLHWV DSSHDOLQJ VHHP
LUUHOHYDQW LQ WKH IDFH RI LQFUHDVLQJ HYLGHQFH RI KLJKHU PRUELGLW\
DQG PRUWDOLW\ IURP FDUGLRYDVFXODU GLVHDVHV LQ WKH ORQJ WHUP
&RPSHWLQJ LQWHUHVWV %RWK DXWKRUV KDYH FRPSOHWHG WKH ,&0-( XQLIRUP
GLVFORVXUH IRUP DW ZZZLFPMHRUJFRLBGLVFORVXUHSGI DYDLODEOH RQ
UHTXHVW IURP WKH FRUUHVSRQGLQJ DXWKRU DQG GHFODUH QR VXSSRUW IURP
DQ\ RUJDQLVDWLRQ IRU WKH VXEPLWWHG ZRUN QR ILQDQFLDO UHODWLRQVKLSV ZLWK
DQ\ RUJDQLVDWLRQV WKDW PLJKW KDYH DQ LQWHUHVW LQ WKH VXEPLWWHG ZRUN LQ
WKH SUHYLRXV WKUHH \HDUV QR RWKHU UHODWLRQVKLSV RU DFWLYLWLHV WKDW FRXOG
DSSHDU WR KDYH LQIOXHQFHG WKH VXEPLWWHG ZRUN
3URYHQDQFH DQG SHHU UHYLHZ &RPPLVVLRQHG QRW H[WHUQDOO\ SHHU
UHYLHZHG
 +HVVLRQ 0 5ROODQG & .XONDUQL 8 :LVH $ %URRP - 6\VWHPDWLF UHYLHZ RI UDQGRPL]HG
FRQWUROOHG WULDOV RI ORZFDUERK\GUDWH YV ORZIDWORZFDORULH GLHWV LQ WKH PDQDJHPHQW RI
REHVLW\ DQG LWV FRPRUELGLWLHV Obes Rev 
 6KDL , 6FKZDU]IXFKV ' +HQNLQ < 6KDKDU '5 :LWNRZ 6 *UHHQEHUJ , HW DO :HLJKW ORVV
ZLWK D ORZFDUERK\GUDWH 0HGLWHUUDQHDQ RU ORZIDW GLHW N Engl J Med 
 6DFNV )0 %UD\ *$ &DUH\ 9- 6PLWK 65 5\DQ '+ $QWRQ 6' HW DO &RPSDULVRQ RI
ZHLJKWORVV GLHWV ZLWK GLIIHUHQW FRPSRVLWLRQV RI IDW SURWHLQ DQG FDUERK\GUDWHV N Engl J
Med 
 )ULJROHW 0( 5DPRV %DUUDJDQ 9( 7DPH] *RQ]DOH] 0 /RZFDUERK\GUDWH GLHWV D PDWWHU
RI ORYH RU KDWH Ann Nutr Metab 
 )XQJ 77 YDQ 'DP50 +DQNLQVRQ 6( 6WDPSIHU 0:LOOHWW :& +X )% /RZFDUERK\GUDWH
GLHWV DQG DOOFDXVH DQG FDXVHVSHFLILF PRUWDOLW\ WZR FRKRUW VWXGLHV Ann Intern Med

 /DJLRX 3 6DQGLQ 6 :HLGHUSDVV ( /DJLRX $ 0XFFL / 7ULFKRSRXORV ' HW DO /RZ
FDUERK\GUDWHKLJK SURWHLQ GLHW DQG PRUWDOLW\ LQ D FRKRUW RI 6ZHGLVK ZRPHQ J Intern Med

 7ULFKRSRXORX $ 3VDOWRSRXORX 7 2UIDQRV 3 +VLHK && 7ULFKRSRXORV '
/RZFDUERK\GUDWHKLJKSURWHLQ GLHW DQG ORQJWHUP VXUYLYDO LQ D JHQHUDO SRSXODWLRQ FRKRUW
Eur J Clin Nutr 
 /DJLRX 3 6DQGLQ 6 /RI 0 7ULFKRSRXORV ' $GDPL +2 :HLGHUSDVV ( /RZ
FDUERK\GUDWHKLJK SURWHLQ GLHW DQG LQFLGHQFH RI FDUGLRFDVYXODU GLVHDVHV LQ 6ZHGLVK
ZRPHQ SURVSHFWLYH FRKRUW VWXG\ BMJ H
 0F&XOORXJK 0/ )HVNDQLFK ' 6WDPSIHU 0- *LRYDQQXFFL (/ 5LPP (% +X )% HW DO
'LHW TXDOLW\ DQG PDMRU FKURQLF GLVHDVH ULVN LQ PHQ DQG ZRPHQ PRYLQJ WRZDUG LPSURYHG
GLHWDU\ JXLGDQFH Am J Clin Nutr 
 *RJHEDNDQ 2 .RKO $ 2VWHUKRII 0$ YDQ %DDN 0$ -HEE 6$ 3DSDGDNL $ HW DO (IIHFWV
RI ZHLJKW ORVV DQG ORQJWHUP ZHLJKW PDLQWHQDQFH ZLWK GLHWV YDU\LQJ LQ SURWHLQ DQG JO\FHPLF
LQGH[ RQ FDUGLRYDVFXODU ULVN IDFWRUV WKH GLHW REHVLW\ DQG JHQHV 'L2*HQHV VWXG\ D
UDQGRPL]HG FRQWUROOHG WULDO Circulation 
 /DUVHQ 70 'DOVNRY 60 YDQ %DDN 0 -HEE 6$ 3DSDGDNL $ 3IHLIIHU $) HW DO 'LHWV ZLWK
KLJK RU ORZ SURWHLQ FRQWHQW DQG JO\FHPLF LQGH[ IRU ZHLJKWORVV PDLQWHQDQFH N Engl J
Med 
 *UDKDP , $WDU ' %RUFK-RKQVHQ . %R\VHQ * %XUHOO * &LINRYD 5 HW DO (XURSHDQ
JXLGHOLQHV RQ FDUGLRYDVFXODU GLVHDVH SUHYHQWLRQ LQ FOLQLFDO SUDFWLFH H[HFXWLYH VXPPDU\
)RXUWK -RLQW 7DVN )RUFH RI WKH (XURSHDQ 6RFLHW\ RI &DUGLRORJ\ DQG RWKHU VRFLHWLHV RQ
FDUGLRYDVFXODU GLVHDVH SUHYHQWLRQ LQ FOLQLFDO SUDFWLFH FRQVWLWXWHG E\ UHSUHVHQWDWLYHV RI
QLQH VRFLHWLHV DQG E\ LQYLWHG H[SHUWV Eur J Cardiovasc Prev Rehabil VXSSO
(
&LWH WKLV DV BMJ H
k %0- 3XEOLVKLQJ *URXS /WG 
For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
BMJ H GRL EPMH 3XEOLVKHG  -XQH  3DJH  RI 
(',725,$/6
